Transcriptional regulation of the rat NAD(P)H:quinone reductase gene. Characterization of a DNA-protein interaction at the antioxidant responsive element and induction by 12-O-tetradecanoylphorbol 13-acetate.
We have previously identified a novel xenobiotic responsive element, which has been termed the antioxidant responsive element (ARE), in the 5'-flanking region of the rat quinone reductase gene (Favreau, L. V., and Pickett, C. B. (1991) J. Biol. Chem. 266, 4556-4561). This element is responsible for basal level expression of the gene as well as transcriptional activation by phenolic antioxidants and metabolizable planar aromatic compounds. In this communication, we demonstrate that hydrogen peroxide can act as an inducer through the ARE sequence, a phenomenon recently demonstrated for the glutathione S-transferase Ya subunit gene (Rushmore, T. H., Morton, M. R., and Pickett, C. B. (1991) J. Biol. Chem. 266, 11632-11639). To further characterize the quinone reductase ARE, we demonstrate by DNase I footprinting that in crude Hep G2 nuclear extracts a trans-acting factor exists which interacts with a region of DNA found within the 31-nucleotide ARE sequence. Furthermore, electrophoretic mobility shift assays demonstrate the presence of a specific DNA-protein complex which can be competed only by double-stranded oligonucleotides containing the ARE sequences from the quinone reductase and glutathione S-transferase Ya subunit genes. Methylation interference and protection assays indicate that several guanine residues found in the sequence GTGACTTGGC are involved in the binding of the nuclear factor(s) to the DNA. Although electrophoretic mobility shift assays indicate that the rat quinone reductase ARE does not contain a high affinity recognition site for in vitro translated c-Jun and c-Fos, 12-O-tetradecanoylphorbol 13-acetate can act as an inducer through the ARE sequence in Hep G2 cells.